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WHAT IS CLAIMED IS: 

1. A method for producing probes capable of distinguishing at least one 
sequence difference between DNA from two related different eukaryotic sources, said 
method comprising: 

5 substantially completely digesting separately the DNA from said two 

different sources with a restriction endonuclease to provide digested fragments, 
wherein one of said sources is driver DNA, and the other source is tester DNA, 
wherein said tester DNA comprises target DNA, wherein said target DNA comprises 
sequence differences between the DNA of said two sources; 

10 ligating a first set of adaptors to said digested fragments and amplifying said 

fragments using primers to one of the strands of said first set adaptors to provide 
amplified amounts of fragments of said digested sequences of less than about 2kbp as 
amplicons; 

carrying out a first round of the following steps for enrichment of target 

15 DNA: 

removing said first set of adaptors from said amplicons and ligating a second 
set of adaptors to the 5' ends of the amplicons of tester DNA; 

combining under melting and annealing conditions said tester amplicons with 
a large excess of driver amplicons, whereby a portion of the resulting dsDNA 
20 comprises self-annealed tester DNA including target DNA; 

filling in the 3* ends of annealed DNA; 

amplifying said dsDNA with primers complementary to one of said strands 
of said second set of adaptors to enrich for target DNA; 

optionally repeating said first round of steps as a second round or successive 
25 round, to provide DNA sequences which serve to identify differences in DNA 
sequences between said tester source and said driver source. 

2. A method according to Claim 1 , including the additional step after said 
filling in of digesting single stranded DNA with a nuclease. 
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3. A method according to Claim 1, wherein said first round of steps is 
repeated at least once* 

4. A method according to Claim 3, wherein different sets of adaptors are 
5 used for at least the first three rounds. 

5. A method according to Claim 1, wherein said digesting is with a 
restriction endonuclease which has a recognition sequence of at least 6 nucleotides and 
provides a staggered cleavage. 

10 

6. A method according to Claim 1 , wherein the sources of DNA are cells 
from related human individuals or the same individual. 

7. A method according to Claim 1, wherein said DNA from said two 
15 related sources is cDNA. 

8. A method according to Claim 1, wherein said DNA from at least one 
of said two related sources is DNA pooled from a plurality of individual related 
sources. 

20 

9. A method for producing probes capable of distinguishing at least one 
sequence difference between genomes from two related cellular sources, said method 
comprising: 

substantially completely digesting separately the DNA from said two 
25 different sources with a restriction endonuclease having a nucleotide recognition 
sequence of at least 4 nucleotides, wherein one of said sources is driver DNA, and the 
other source is tester DNA, wherein said tester DNA comprises target DNA, wherein 
said target DNA comprises sequence differences between the genomes of said two 
sources; 
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ligating a first set of adaptors to said digested fragments and amplifying said 
fragments using primers to one of the strands of said first set adaptors to provide 
amplified amounts of fragments of said digested sequences of less than about 2kbp as 
amplicons; 

5 carrying out a first round of the following steps for enrichment of target 

DNA: 

removing said first set of adaptors from said amplicons and ligating a second 
set of adaptors to the 5' end of amplicons of tester DNA; 

combining under melting and annealing conditions said tester amplicons with 
10 a large excess of driver amplicons, whereby a portion of the resulting dsDNA 
comprises self-annealed tester DNA including target DNA; 
filling in 3* overhangs; 

amplifying said dsDNA with primers to one of said strands of said second 
set of adaptors to enrich for target DNA; 
15 repeating said first round of steps for at least 2 rounds, using a different set 

of adaptors in each successive round for said 2 rounds to provide a DNA composition 
comprising a predominant amount of target DNA; 

cloning said DNA composition to provide clones having a substantially 
homogeneous probe of putative target DNA; 
20 with the proviso that when a plurality of probes of putative target DNA are 

obtained, optionally including the additional step of; 

hybridizing said probes of putative target DNA with driver and tester 
amplicons, whereby probes of putative target DNA binding to both driver and tester 
amplicons are discarded. 

25 

10. A method according to Claim 9, wherein said related human 
cellular sources are from the same individual and differ as to the suspected presence 
of a pathogen. 
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II. A method according to Claim 9, wherein said related human 
cellular sources are from the same individual and differ as to the suspected presence 
of a genetic lesion. 

5 12. A method according to Claim 9, wherein said related human 

cellular sources are from different individuals. 

13. A method for producing probes capable of distinguishing at least 
one sequence difference between genomes from a neoplastic cell source and a related 
10 normal cell source, said method comprising: 

substantially completely digesting separately the DNA from said two sources 
with a restriction endonuciease having a nucleotide recognition sequence of at least 4 
nucleotides, wherein said normal cell source is driver DNA, and said neoplastic cell 
source is tester DNA, wherein said tester DNA comprises target DNA, wherein said 
15 target DNA comprises sequence differences between the genomes of said two sources 
comprising at least one of an insertion, deletion, rearrangement or DNA amplification 
defining target DNA; 

ligating a first set of adaptors to said digested fragments and amplifying said 
fragments using primers to one of the strands of said first set of adaptors to provide 
20 amplified amounts of fragments of said digested sequences of less than about 2kbp as 
amplicons; 

carrying out a first round of the following steps for enrichment of target 

DNA: 

removing said first set of adaptors from said amplicons and ligating a second 
25 set of adaptors to 5' ends of amplicons of tester DNA; 

combining under melting and annealing conditions said tester amplicons with 
a large excess of driver amplicons, whereby a portion of the resulting dsDNA 
comprises self-annealed tester DNA including target DNA; 

filling in the 3' ends of overhangs; 
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amplifying said dsDNA with primers to one of said strands of said second 
set of adaptors to enrich for target DNA; 

repeating said first round of steps for at least 1 additional round, using a 
different set of adaptors as to the previous round in each successive round to provide 
5 a DNA composition comprising a predominant amount of target DNA; and 

cloning said DNA composition to provide clones having a substantially 
homogeneous probe of target DNA. 

14. A method for producing probes capable of distinguishing at least 
10 one sequence difference between genomes from a neoplastic cell source and a related 
normal cell source, said method comprising: 

substantially completely digesting separately the DNA from said two sources 
with a restriction endonuclease having a nucleotide recognition sequence of at least 4 
nucleotides, wherein said neolastic cell source is driver DNA, and said normal cell 
15 source is tester DNA, wherein said tester DNA comprises target DNA, wherein said 
target DNA comprises sequence differences between the genomes of said two sources 
comprising loss of heterozygosity, homozygosity or hemizygous loss to define target 
DNA; 

ligating a first set of adaptors to said digested fragments and amplifying said 
20 fragments using primers to one of the strands of said first set of adaptors to provide 
amplified amounts of fragments of said digested sequences of less than about 2kbp as 
amplicons; 

carrying out a first round of the following steps for enrichment of target 

DNA: 

25 removing said first set of adaptors from said amplicons and ligating a second 

set of adaptors to 5' ends of amplicons of tester DNA; 

combining under melting and annealing conditions said tester amplicons with 
a large excess of driver amplicons, whereby a portion of the resulting dsDNA 
comprises self-annealed tester DNA including target DNA; 
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filling in the 3' ends of overhangs; 

amplifying said dsDNA with primers to one of said strands of said second 
set of adaptors to enrich for target DNA; 

repeating said first round of steps for at least 1 round, using a different set 
of adaptors as to the previous round in each successive round to provide a DNA 
composition comprising a predominant amount of target DNA; and 

cloning said DNA composition to provide clones having a substantially 
homogeneous probe of target DNA. 

15. A kit comprising at least two probes prepared according to the 
method according to Claim 1 . 

16. A kit comprising at least two probes prepared according to the 
method according to Claim 9, 

17. A kit comprising at least two probes prepared according to the 
method according to Claim 13. 

18. A kit comprising at least two probes prepared according to the 
method according to Claim 14. 
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WHATIS CLAIMED IS: 

19. A DNA probe from a first eukaryotic source of DNA 
comprising at least one sequence difference from a related second 
eukaryotic source of DNA, said probe produced according to a method 
comprising the steps of: 

substantially completely digesting separately the DNA from said 
first and said second source of DNA with a restriction endonuclease to 
provide digested fragments, wherein said second source of DNA comprises 
driver DNA, and said first source of DNA comprises tester DNA, wherein 
said tester DNA comprises target DNA, wherein said target DNA 
comprises at least one sequence difference from said driver DNA; 

ligating a first set of adaptors to said digested fragments and 
amplifying said fragments using primers to one of the strands of said first 
set adaptors to provide amplified amounts of fragments of said digested 
fragments of less than about 2 kbp as amplicons; 

carrying out a first round of the following steps for enrichment of 
target DNA: 

removing said first set of adaptors from said amplicons and 
ligating a second set of adaptors to the 5 f ends of the amplicons of tester 
DNA; 

combining under melting and annealing conditions said tester 
amplicons with a large excess of at least about 5-fold of driver amplicons, 
whereby a portion of the resulting dsDNA comprises self-annealed tester 
DNA including target DNA; 

amplifying said portion of said dsDNA with primers 
complementary to one of said strands of said second set of adaptors to 
enrich for target DNA; 

optionally repeating said first round of steps as a second round or 
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successive round, whereby said DNA probe from said first eukaryotic 
source of DNA is produced. 

20. The DNA probe according to claim 19, wherein said 
5 first source and said second source of DNA are from the same individual. 

21. The DNA probe according to claim 19, wherein one of 
said first source and said second source of DNA comprises pathogen 
DNA. 

10 

22. The DNA probe according to claim 21, wherein said 
Q pathogen DNA is viral DNA. 

$U 23. The DNA probe according to claim 19, wherein said 

y] 

Id 15 DNA is genomic DNA. 

* 24. The DNA probe according to claim 1 9, wherein said 

U DNA is cDNA. 

13 20 25. The DNA probe according to claim 19, wherein said 

i: " DNA probe is cloned. 

26. A kit comprising: a DNA probe according to claim 19. 

25 27. A method of identifying sites that differ between two 

different related eukaryotic DNA sources, said method comprising the 
steps of: 

i) hybridizing a probe obtained according to claim 19 to DNA from a first 
source and DNA from a second source 
30 ii) determining the sequences to which said probe hybridizes, when said 
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probe hybridized to the DNA from one but not both DNA sources. 

28. A composition comprising a pooled plurality of DNA 

probes, each probe obtained from a first eukaryotic source of DNA and 
comprising at least one sequence difference from a related second 
eukaryotic source of DNA, said probe produced according to a method 
comprising the steps of: 

completely digesting separately the DNA from said first and said 
second source of DNA with a restriction endonuclease to provide digested 
fragments, wherein said second source of DNA comprises driver DNA, and 
said first source of DNA comprises tester DNA, wherein said tester DNA 
comprises target DNA, wherein said target DNA comprises at least one 
sequence difference from said driver DNA; 

ligating a first set of adaptors to said digested fragments and 
amplifying said fragments using primers to one of the strands of said first 
set adaptors to provide amplified amounts of fragments of said digested 
fragments of less than about 2 kbp as amplicons; 

carrying out a first round of the following steps for enrichment of 
target DNA: 

removing said first set of adaptors from said amplicons and 
ligating a second set of adaptors to the 5' ends of the amplicons of tester 
DNA; 

combining under melting and annealing conditions said tester 
amplicons with a large excess of at least about 5-fold of driver amplicons, 
whereby a portion of the resulting dsDNA comprises self-annealed tester 
DNA including target DNA: 

amplifying said portion of said dsDNA with primers 
complementary to one of said strands of said second set of adaptors to 
enrich for target DNA; 

optionally repeating said first round of steps as a second 
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round or successive round. 



29. A method for detecting at least one genomic alteration 

occurring in a cancer cell as compared to a normal cell, said method 
5 comprising the steps of: 

substantially completely digesting separately DNA from a first 
source and a second source each with a restriction endonuclease to provide 
digested fragments, wherein said second source of DNA comprises driver 
DNA obtained from a normal cell, and said first source of DNA comprises 
1 0 tester DNA obtained from a cancer cell, wherein said tester DNA 

comprises target DNA, wherein said target DNA comprises at least one 
sequence difference from said driver DNA; 

ligating a first set of adaptors to said digested fragments and 
amplifying said fragments using primers to one of the strands of said first 
1 5 set adaptors to provide amplified amounts of fragments of said digested 

fragments of less than about 2 kbp as amplicons; 

carrying out a first round of the following steps for enrichment of 
target DNA: 

removing said first set of adaptors from said amplicons and 
20 ligating a second set of adaptors to the 5' ends of the amplicons of tester 

DNA; 

combining under melting and annealing conditions said tester 
amplicons with a large excess of at least about 5-fold of driver amplicons, 
whereby a portion of the resulting dsDNA comprises self-annealed tester 
25 DNA including target DNA; 

amplifying said portion of said dsDNA with primers 
complementary to one of said strands of said second set of adaptors to 
enrich for target DNA; 

optionally repeating said first round of steps as a second round or 
30 successive round, whereby said genomic alteration occurring in a cancer 
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cell is detected. 

30. The method according to Claim 3 1 , wherein said 
cancer cell and said normal cell are obtained from the same individual. 

31. A method of identifying a pathogen DNA sequence 
incorporated into the genome of a eukaryotic cell, said method comprising 
the steps of: 

substantially completely digesting separately the DNA from a first 
source and a second source of DNA, each with a restriction endonuclease 
to provide digested fragments, wherein said second source of DNA 
comprises driver DNA obtained from an uninfected eukaryotic cell, and 
said first source of DNA comprises tester DNA obtained from an infected 
eukaryotic cell, wherein said tester DNA comprises target DNA, wherein 
said target DNA comprises at least one sequence difference from said; 

ligating a first set of adaptors to said digested fragments and 
amplifying said fragments using primers to one of the strands of said first 
set adaptors to provide amplified amounts of fragments of said digested 
fragments of less than about 2 kbp as amplicons; 

carrying out a first round of the following steps for enrichment of 
target DNA: 

removing said first set of adaptors from said amplicons and 
ligating a second set of adaptors to the 5 r ends of the amplicons of tester 
DNA; 

combining under melting and annealing conditions said tester 
amplicons with a large excess of at least about 5 -fold of driver amplicons, 
whereby a portion of the resulting dsDNA comprises self-annealed tester 
DNA including target DNA; 

amplifying said portion of said dsDNA with primers 
complementary to one of said strands of said second set of adaptors to 
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enrich for target DNA; 

optionally repeating said first round of steps as a second round or 
successive round, whereby said probe specific for a pathogen DNA 
sequence is isolated. 
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